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(57) (Abstract) 
Object 

To put forward a process for the production of optically active 2-chloromandelic acid that 
allows commercially advantageous production of either arbitrary enantiomer of (R)-body or 
(S)-body with high optical purity. 

Method of Solution 

The reaction is carried out using optically active N-benzyl- 1 -phenylethylamine as optical 
resolving agent in a suitable reaction medium, and when barely-soluble diastereomeric salt, 
particularly (R)-body is produced, (R)-2-chloromandelic acid • (R)-N -benzyl- 1- 
phenylethylamine is precipitated and separated, and desalting is carried out in acidic condition. 

Patent Claims 

Claim 1 

A process for the production of optically active 2-chloromandelic acid, 
characterised by comprising a process wherein, 

diastereomeric salts are formed by causing an optically active substance of an amine 
represented by the following formula 



(wherein, R 1 and R 2 independently denote a group selected among H, CH 3 , OCH 3 , OH, CI and 
N0 2 , and R 3 denotes a group selected among H, CH 3 , OCH 3 , OH, CI, Br and N0 2 . * denotes a 
position of asymmetric carbon atom) to act as an optical resolving agent on (RS)-2- 
chloromandelic acid represented by the following formula 




HO-C-COOB 




in a reaction medium, 

one of the diastereomeric salts is separated, and thereafter decomposed, 
and the desired optically active 2-chloromandelic acid thereby obtained. 
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Claim 2 

A process for production of Claim 1, wherein an optically active N-benzyl-l-phenylethylamine 
is used as the optical resolving agent. 

Claim 3 

A process for production of Claim 1, wherein a species selected from among water, lower 
alcohol, ether, acetate ester, ketone, nitrile, halogenated hydrocarbon and aromatic 
hydrocarbon is used as the reaction medium. 

Claim 4 

A process for production of Claim 1, wherein isopropyl acetate is used as the reaction medium. 
Claim 5 

A process for production of Claim 1, wherein 0.3-1.0 mole optically active N-benzyl~l- 
phenylethylamine is caused to act with respect to 1 mole (RS)-2-ehloromandelie acid. 

Claim 6 

A process for production of Claim 1, wherein water is used as the reaction medium, and 
optically active N-benzyl-l-phenylethylamine 0.4-0.6 mole together with inorganic base 0.4- 
0.6 mole are caused to act with respect to 1 mole (RS)-2-chloromandelic acid. 

Claim 7 

A diastereomeric salt which is (R)-2-chloromandelic acid • (R)-N-benzyl-l-phenylethylamine 
or (S)-2-chloromandelic acid • (S)-N-benzyl- 1 -phenylethylamine. 

Detailed Description of the Invention 
(0001) 

Technical Sphere of the Invention 

This invention relates to the following, namely, a process for the production of optically active 
2-chloromandelic acid. Moreover, this invention also relates to two kinds of diastereomeric 
salts which are novel compounds obtained as intermediates in the process to produce optically 
active 2-chloromandelic acid. 

(0002) 

Technology of the Prior Art 

2-chloromandelic acid having the following structure 
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H 

ho-c-cooiz 




is useful as a raw material for the production of antiplatelet drug "Clopidogrel" (EP281459 and 
USP4847265), and moreover it is also a raw material of antimycotic (Kokai 2-275877). For 
example, in the production of Clopidogrel, presently 2-chloromandelic acid racemic body is 
used, and optical resolution is carried out in the subsequent step, however, if the supply of 
optically active 2-chloromandelic acid (in this case the R-body is required) becomes possible, 
the process can be carried out more efficiently. 

(0004) 

As a process to produce an optically active body of 2-chloromandelic acid, a process is known 
in the prior art to cause precipitation of diastereomeric salt using ephedrine as optical resolving 
agent (A. Collet and J. Jacques, Bull. Soc, Chim, France, 3330 (1973)). In this process, when 
(R)-2-chloromandelic acid is the target compound to be obtained, natural-form (-)-ephedrine 
may be used as resolving agent, but when (S)-2-chloromandelic acid is the target compound to 
be obtained, non-natural-form (+)-ephedrine is required. In the production of either of optically 
active bodies, there are shortcomings that resolution is inefficient, and in addition the 
procedures are complicated, the purity of the obtained optically active body is low, and 
therefore the process cannot be said to be a commercially suitable process. 

(0005) 

As a process using biotechnology, a process has been disclosed wherein the nitrile group of 2- 
chloromandelonitrile is stereoselectively hydrolysed using microorganism to form 2- 
chloromandelic acid (Kokai 5-95795). However, only one optically active body, namely (R)-2- 
chloromandelic acid is obtained in this process, and it cannot be applied if (S)-2- 
chloromandelic acid is intended to be produced. 

(0006) 

Problems to be Overcome by this Invention 

The object of this invention is to put forward a commercially suitable process for production of 
optically active 2-chloromandelic acid, wherein either enantiomer of the compound used as 
resolving agent can be readily procured, and accordingly, both (R)-body and (S)-body of 2- 
chloromandelic acid can be obtained with high optical purity in accordance with requirements. 
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(0007) 



Diastomeric salts, (R)-2~ehloromandelic acid • (R)-N-benzyl- 1 -phenylethylamine and (S)-2- 
chloromatidelic acid • (S)-N-benzyl-l -phenylethy lamine, formed as intermediates in the 
process for producing this optically active substance, are novel compounds, and another object 
of this invention is to put these salts forward. 

(0008) 

Means to Overcome these Problems 

The process for the production of optically active 2-chloromandelic acid of this invention 
comprises a process wherein diastereomeric salt is formed by causing an optically active 
substance of amine represented by the following formula 
(0009) 



(wherein, R 1 and R 2 independently denote a group selected among H, CH 3 , OCH 3 , OH, CI and 
N0 2 , and R 3 is a group selected among H, CH 3 , OCH 3 , OH, CI, Br and N0 2 . * denotes a 
position of asymmetric carbon atom) to act as optical resolving agent on (RS)-2- 
chloromandelic acid having the structure shown in aforesaid formula in a reaction medium, 
one of the diastereomeric salts is separated, thereafter decomposed, and thereby a desired 
optically active 2-chloromandelic acid is obtained 

(0010) 

Practical Embodiment of the Invention 

Examples include the following compounds as optical resolving agents represented by the 

aforesaid formula; 

(R)-N-benzyl- 1 -phenylethylamine, 

(S)-N-benzyl- 1 -phenylethylamine, 

(R)-N-(4-hydroxybenzyl)- 1 -phenylethylamine, 

(R)-N-(2-hydroxy-3-methoxybenzyl)- 1 -phenylethylamine, 

(R)-N-benzyl-l-(4-methylphenyl) ethylamine and 

(R)-N-benzyl-l-(3-methoxyphenyl) ethylamine, and 

(R)- and (S)-N-benzyl-l -phenylethylamine which are initially nominated are typical species. 




(0011) 
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Formation of diastereomerie salt is of course carried out in a suitable reaction medium. The 
reaction medium is selected from the species in which barely-soluble salt among the 
diastereomerie salts is easily crystallised but on the other hand, readily-soluble salt and 2- 
chloromandelic acid not forming diastereomerie salt dissolve well. The example of suitable 
reaction media may be proposed as follows; water, lower alcohols such as methanol, ethanol, 
isopropanol or the like, ethers such as diethyl ether, methyl tert-butyl ether, tetrahydrofuran or 
the like, acetic acid esters such as methyl acetate, ethyl acetate, isopropyl acetate, butyl acetate 
or the like, ketones such as acetone, methyl ethyl ketone, methyl isobutyl ketone or the like, 
nitriles such as acetonitrile or the like, halogenated hydrocarbons such as methylene chloride, 
chloroform, 1,2-chloroethane or the like, and aromatic hydrocarbons such as benzene, toluene, 
xylene or the like. The suitable media can be selected from a wide range, but because certain 
species of esters and ketones give good results, the organic solvents having polarity to some 
extent seem to be suitable. Isopropyl acetate is the most suitable reaction medium as is seen in 
later-described Examples. The quantity of medium used influences the result of optical 
resolution, and moreover the range of suitable quantity used is slightly different depending on 
the medium. 

(0012) 

As far as the ratio of reactants used is concerned, optically active amine represented by the 
aforesaid formula is caused to act in an amount of 0.3-1.0 mole, preferably 0.4-0.6 mole with 
respect to 1 mole of (RS)-2-chloromandelic acid. Suitable molar ratio is altered to some extent 
depending on the reaction medium. 

(0013) 

There is no particular restrictions on how to cause the reaction to progress. For example, a 
conventional ordinary process may be proposed wherein the raw material racemic body is 
introduced into a reaction medium, dissolution is caused by heating up to the boiling point of 
medium at normal pressure, and resolving agent is added, however, the addition may be carried 
out at once or gradually. The raw material racemic body does not need to be completely 
dissolved in the reaction medium, and the diastereomerie salt can be formed even if the 
resolving agent is added while only a part is dissolved and the rest is suspended. The resolving 
agent may be added in a dissolved form in a medium. 

(0014) 

When water is used as the reaction medium, the reaction is preferably carried out in a manner 
wherein, with respect to 1 mole of (RS)-2-chloromandelic acid, 0.4-0.6 mole of optically active 
N-benzyl-l-phenylethylamine is caused to act and at the same time, 0.4-0.6 mole of inorganic 
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base such as sodium hydroxide is caused to act so that the acid is neutralised. This technique is 
known as the 'Tope - Peachey method" and is effective also for the production of 
diastereomeric salts of this invention. 

(0015) 

In short, the result of optical resolution by diastereomeric salt method is determined by 
whether a condition can be realised wherein the difference in the solubility of barely-soluble 
salt and the solubility of readily-soluble salt is made as wide as possible, or not. In the optical 
resolution of this invention, ideal combinations exist with respect to the degree of polarity of 
the reaction medium and the quantity used thereof, and the kind of resolving agent and the 
quantity used thereof. A person skilled in the art may be able to find the best conditions with 
reference to the data of later-described Examples, by some additional experiments in 
accordance with requirements. 

(0016) 

The desalting treatment wherein a diastomeric salt obtained by filtration or centrifugation of 
the reaction mixture is decomposed to obtain (R)- or (S)-2-chloromandelic acid may be carried 
out by, because this salt is a salt of carboxylic acid with an organic amine, causing strong acid 
or base to act thereon. However, if the desalting is performed under alkaline conditions, there 
is a fear that the once obtained optically active 2-chloromandelic acid may be racemised, and 
therefore the desalting is recommended to be carried out under acidic conditions. In practice, a 
strong inorganic acid such as hydrochloric acid may be caused to act on the diastereomeric salt 
in a liquid mixture of organic solvent and water, and the optically active 2-chloromandelic acid 
can be obtained as a solution of organic solvent. The organic solvent used is suitably a species 
not very much miscible with water such as diethylether, diisopropylether, MTBE or the like. 

(0017) 

Because 2-chloromandelic acid is highly soluble in water, the use of recrystallisation from 
water for the purification thereof is not beneficial. The purification can be carried out by a 
procedure wherein, after desalting, precipitation of crystals are caused by the addition of poor 
solvent to the organic solvent obtained as above, and then the crude material is separated by 
filtration, and thereafter recrystallisation is carried out by using organic solvent of suitable 
solubility. Even if the optical purity of crude material is around 95 %, the optical purity of 
purified product can be raised to about 100 % by recrystallisation. 
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(0018) 

The optically active N-benzyH-phenylethylamine used as the resolving agent forms 
hydrochloride and becomes separated into aqueous layer. When strong alkali is acted on the 
hydrochloride, the original amine is freed, therefore, the freed amine is purified by solvent 
extraction, distillation and the like and can be recycled. 

(0019) 

Because the other optically active 2-chloromandelic acid is present as a solution in the mother 
liquor from which barely-soluble diastereomeric salt has been separated, this is recovered and 
racemised, and can be recycled as raw material for optical resolution. Racemisation can be 
readily carried out by heating with the addition of alkali according to conventional methods. 

(0020) 
Examples 

In the following Examples, the measurement of optical purity of the optically active 2- 
chloromandelic acid was carried out under the following conditions using HPLC. 

(0021) 

Column: ASTEC CHIROBIOTIC T 4.6 mm I.D. x 250 mm 

Mobile phase: MeOH/1 % triethylamine acetate (pH4)= 20/80 

Flow rate: 0.8 mL/min 

Column temperature: 30°C 

Detector: JASCO UV-975 wavelength 267 nm. 

(0022) 
Example 1 

Production of (R)-2-chloromandelic acid * (R)~N-benzvl-l-phenvlethvlamine 
(RS)-2-chloromandelic acid 3.00 g (0.016 mole) was introduced into isopropanol 24 mL, and 
thereto was added (R)-N-benzyl-l-phenylethylamine 2.04 g (0.010 mole) (molar ratio 1:0.6), 
and dissolution caused by heating. The solution was gradually cooled to 65°C, and separately 
prepared small amount of (R)-2-chloromandelic acid • (R)-N-benzyl-l-phenylethylamine salt 
was added as seed crystal, and the mixture was cooled to 25°C. The precipitated crystals were 
separated by filtration, and thereby salt of (R)-2-chloromandelic acid • (R)-N-benzyM- 
phenyiethylamine 2.44 g was obtained. The yield with respect to (R)-2-chIoromandelic acid 
present in the starting material (RS)-2-chloromandelic acid was 76.2 %, and the optical purity 
of this salt was 95.6 %de. 
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(0023) 

This crude salt was recrystallised from isopropanol, and the salt of optical purity 100 %de was 
obtained. 

mp.: 150-152°C. Optical rotation: [ot] D 20 -42.8° (c 1, EtOH) 
IRKBr (cm" 1 ): 3159, 3066, 1635, 1550, 1369, 1084. 

1H-NMR (400 MHz, CDC1 3 ): 8 = 1.00 (d, J = 6.6Hz, 3H), 3.54 (s, 2H), 3.66 (q, J = 6.6 Hz, 
1H), 3.80-5.05 (br), 5.35 (s, 1H), 7.16-7.24 and 7.37-7.43 (m, 15H). 

(0024) 
Example 2 

Production of fR)-2-chloromandelic acid * (RVN-benzyl-1 -phenylethylamine 
(RS)-2-chloromandelic acid 5.00 g (0.027 mole) was introduced into isopropyl acetate 25 mL, 
and thereto was added (R)-N-benzyl-l -phenylethylamine 3.40 g (0.016 mole) (molar ratio 
1:0.6), and dissolution caused by heating. The solution was gradually cooled to 70°C, and 
separately prepared small amount of (R)-2-chloromandelic acid • (R)-N-benzyl-l~ 
phenylethylamine salt was added as seed crystal, and the mixture was cooled to 25°C. The 
precipitated crystals were separated by filtration, and thereby salt of (R)-2-chloromandelic acid 
• (R)-N-benzyl-l -phenylethylamine 4,84 g was obtained. The yield with respect to (R)~2- 
chloromandelic acid present in the starting material (RS)-2-chloromandelic acid was 90.4 %, 
and the optical purity of this salt was 99.0 %de. 

(0025) 
Example 3 

Production of (R)-2~chIoromandelic acid * fR)-N-benzvl-l -phenylethylamine 
(RS)-2-chloromandelic acid 5.00 g (0.027 mole) was introduced into water 100 mL, and 
thereto, were added (R)-N-benzy 1-1 -phenylethylamine 2.83 g (0.013 mole, molar ratio 1:0.5) 
and 30 % sodium hydroxide aqueous solution 1.79 g (0.014 mole), and the mixture was heated 
to 80°C and dissolution caused. The solution was cooled to 25°C without the addition of seed 
crystal, the precipitated crystals were separated by filtration, and thereby salt of (R)-2- 
chloromandelic acid • (R)-N-benzyl-l -phenylethylamine 4.22 g was obtained. The yield with 
respect to (R)-2-chloromandelic acid present in the starting material (RS)-2-chloromandelic 
acid was 78.8 %, and the optical purity of this salt was 84.6 %de. 
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(0026) 

Examples 4 and 5 

Production of (R)-2-chloromandetic acid * (RVN-benzvl- 1 -phenvlethvlamine 
The same procedures as in Example 3 were repeated but using water as reaction medium and 
altering the amounts of reaction medium, resolving agent and sodium hydroxide. The yield, 
optical purity and resolutioin efficiency of the obtained diastereomer salt are shown in Table 1 
together with the results of Example 3. 

(0027) 

In Table 1, the "amount of medium" is number of mL of water used with respect to raw 
material racemic body 1 g. The yield is a value with respect to half the amount of (RS)-2- 
chloromandelic acid used as the raw material. The resolution efficiency is defined as E(%) = 
(yield) x (optical purity) / 100. 

(0028) 
Table 1 



No. Reaction 


Medium 


Resolving 


NaOH 


Yield 


Optical 


Resolution 


medium 


quantity 


agent 


molar ratio 


% 


purity 


efficiency 






molar ratio 






%de 


E% 


3 water 


20 


0.5 


0.5 


78.8 


84.6 


66.7 


4 water 


5 


0.5 


0.5 


93.8 


75.0 


70.4 


5 water 


5 


0.6 


0.4 


105.2 


48.6 


49.2 



(0029) 

Examples 6-27 

Production of (RV2~chloromandelic acid » (R)-N-benzyl-l -phenvlethvlamine 
Example 2 was repeated but using reaction medium selected among various organic solvents 
and altering the amount of medium and the amount of resolving agent. The yield, optical purity 
and resolution efficiency of the obtained diastereomer salt are shown in the following Table. 
Data of Example 1 and 2 are collated together in Table 2 for the convenience of comparison. 
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(0030) 
Table 2 



XT ~ 

No, 


Reaction 


Medium Resolving agent 


Yield 


Optical purity Resolution efficienc 




medium 


quantity 


moiar iatio 


% 


Q/ Ac 

yoCle 




6 


Methanol 


1 ^ 


u.o 


4.2 


yo.z 


A A 

4.0 


"7 


Methanol 


1 , D J 


A 7 

u. / 


89.2 




76.2 


O 

o 


Methanol 


1 *5j> 


n o 
u.o 


59.4 


OA 7 

oU.Z 


47.6 


9 


Ethanol 


1 

J 


u. / 


74.4 


9!>.J 


70,9 


1 A 

10 


Isopropanol 


5 


A ^ 
U.3 


66.6 


96. / 


64.4 


1 


Isopropanol 


o 


u.o 


76.2 


9j.o 


72.8 


1 1 


Isopropanol 


5 


n 7 
U. / 


84.6 


'-is: a 

76.0 


64.3 


12 


T 1 

Isopropanol 


o 


U.O 


129.0 


24.6 


31.7 


13 


Isopropyl acetate 


/ 


U.J 


74.6 


no *7 
98.7 


73.6 


14 


Isopropyl acetate 


7 


A A 

u.o 


89.0 


no 
9o.O 


87.8 


15 


Isopropyl acetate 


7 


A 7 

u. / 


1 15.4 


A7 1 
O /. 1 


77.4 


7 

2 


Isopropyl acetate 




A £ 
U.O 


90.4 


OA A 

99. U 


OA C 

89.5 


i 

16 


n-Butyl acetate 




A & 

u.o 


79.8 


yo.4 


76.9 


1 7 

1 / 


MIBK 


J 


A £ 

u.o 


73.4 


Q7 7 


7 1 "3 

71.3 


1 O 
1 O 


Acetonitrile 




A £ 

u.o 


57.2 


O/^ A 

9o.U 


54.9 


i a 
19 


MIBb 


O 


A A ^ 


61.8 


A7 

92.3 


C"7 A 

57.0 


7 A 

20 


TV /f HPT"* I - ' 

MTBE 


6 


a r" 

0.5 


73.4 


93.1 


68.3 


21 


MTBE 


6 


0.55 


74.4 


91.4 


68.0 


22 


MTBE 


6 


0,6 


100.0 


51.1 


51.1 


23 


Tetrahydrofuran 


5 


0.5 


72.2 


98.3 


71.0 


24 


Tetrahydrofuran 


5 


0.6 


78.8 


98.3 


77.5 


25 


1 ,2-chloroethane 


5 


0.6 


37.0 


98.8 


36.6 


26 


Toluene 


5 


0.6 


103.6 


18.0 


18.6 


27 


Toluene 


10 


1.0 


96.4 


70.8 


68.3 



MIBK: methyl isobutyl ketone 
MTBE: methyl tert-butyl ether 

(0031) 
Example 28 

Production of fSV2~chloromandelic acid • rS)-N~benzvl~l~phenylethvlamine 
(S)-2-chloromandelic acid • (S)-N-benzyl-l-phenylethylamine salt 2.16 g was obtained by 
repeating the same procedures as in Example 1, except that a small amount of (S)-2- 
chloromandelic acid • (S)-N-benzyl- 1 -phenylethylamine salt added as seed crystal. The yield 
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with respect to (R)-2-ehloromandelic acid present in the starting material (RS)-2« 
chloromandelic acid was 77.6 %, and the optical purity of this salt was 95.7 %de. 

(0032) 

This crude salt was recrystallised from isopropanol, and the salt of optical purity 100 %de was 
obtained. 

mp.: 151-152°C. Optical rotation: [a] D 20 -42.4° (c 1, EtOH). 

(0033) 
Example 29 

Production of (R)~2~chloromandelic acid 

Water 45 mL and concentrated hydrochloric acid 2.53 g (0.024 mole) were added to salt of 
(R)~2-chloromandelic acid • (R)-N-benzyl-l-phenylethylamine obtained in Example 2, which 
is a diastereomeric salt, desalting was carried out by causing dissolution, and the solution was 
extracted with ether. Ether was evaporated from the extract, and the extract was concentrated, 
and toluene was added to this. The precipitated crystals were separated by filtration, and (R)-2- 
chloromandelic acid 2.05 g was obtained. 
Yield 90.0 %, optical purity 100 %ee. 

(0034) 
Example 30 

Production of (SV2-chloromandelic acid 

Desalting treatment was carried out in the same way as described in Example 29 with respect 
to diastereomeric salt produced in Example 28, namely (S)-2-chloromandelic acid • (S)-N- 
benzyl-l~phenylethylamine, and thereby (S)-2-chloromandelic acid 1.94 g was obtained. 
Yield 90.3 %, optical purity 100 %ee. 

(0035) 

Advantages Afforded by this Invention 

In accordance with the process for the production of this invention, an optically active 2- 
chloromandelic acid of either enantiomer of (R)-body / (S)-body can be produced in 
accordance with requirements. Because this process gives an optically active substance in high 
yield and resolution efficiency is high, it can be performed with commercial advantage. It is 
possible to put forward an optically active 2-chloromandelic acid having high optical purity at 
a low cost. 



©Rising Sun Communications Ltd. (2008) 



http://www.risingsun. co. uk 



JP2001-072644 
(unexamined) 



13 Caution : Translation Standard 

is Post-Edited Machine Translation 



Rising Sun Communications Ltd. Terms and Conditions (Abbreviated) 

Rising Sun Communications Ltd. shall not in any circumstances be liable or responsible for the 
accuracy or completeness of any translation unless such an undertaking has been given and 
authorised by Rising Sun Communications Ltd. in writing beforehand. More particularly, 
Rising Sun Communications Ltd. shall not in any circumstances be liable for any direct, 
indirect, consequential or financial loss or loss of profit resulting directly or indirectly from the 
use of any translation or consultation services by the customer. 

Rising Sun Communications Ltd. retains the copyright to all of its' translation products unless 
expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies 
of a translation for their own corporate use at the site of purchase, however publication in 
written or electronic format for resale or other dissemination to a wider audience is strictly 
forbidden unless by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications Ltd. may be found 
at the web site address <http://www.risingsun.co.uk/Terms_of_business.html> 



©Rising Sun Communications Ltd. (2008) 



http://www.risingsun.co. uk 



<i»h*bmmw (jp> 02) & H 1^ ^ (a) (ummmm&mm^ 

#M2001 -72644 
(P2(K)1-72644A) 
(43)^HB ¥^13^3^215(2001.3.21) 



(51) IntCL 7 
C 0 7 C 59/56 
C 0 7 B 57/00 
C0 7C 51/487 
211/27 

// CO 7M 7:00 



3 4 6 



F I 

C 0 7 C 59/56 
C 0 7 B 57 '/00 
C 0 7 C 51/487 
211/27 



4H0 0 6 



346 





«»R 1-251809 


(71)ffl*A 


390022840 










(22)mMH 


¥^11^9^ 6B0999.9.6) 




xam*p&&B*mmxi 3 xa imim 
















mm »3c 






















(72)»«# 


m& «- 








M^^^B*M»1 3 T@ 1 #10# 








Uf/iilHKrxME££^ 






C74)fWA 


100070161 








#m± mm 











(54) mw<D&m ytm&mz av>?jfmomm^&&tfmmo$mfo 
(57) imm] 

iwm] ytt^mvkte 2-?vx2^ >*r/um<D cr) - 

ifcfcitf (S) -#£t>fe<D#«rct>tt»;:, j*v^ 

(R) -{fc&M^-t&m&te (R) ™2-^no^>'T f 
/V^ • (R) -N— 1 -7x^x^/1//^ 



t^MTfcoT, Txto (RS) 




[ft 2] 

CH 3 




(5£*K R l feit^R 2 tt, a^iC, H, CH 3 , OC 
H 3 , OH, Cl&&X*WOzt*bmhttZmvlb*). R 3 
tt. H, CH 3 , OCH3, OH, CI, Br^iTOO 

i% ) ^r^^^rT^T^^^^-^^^^ - 

2 - n p ^ l^AflKrWa ZtfrbftZX 

^A— 1 -7x^;vxf;u7 * >^£M-f 3fit*S 1 <D 

[Ht&^5] (RS) - 2-^nvyj>il 
fcl#U *¥J§ttJfcN 4>-^/U- 1 -7x5/Hf^ 

r^o. 3-1. o ^jv^m -t±^%> m&m 1 <&m& 

[»**6l K*K**:^Ur**r«fflU (RS) - 

y 1 - 7 x n;Vxf ;V7 ^ y 0 . 4 — 0. 6 ^/V 

titSO. 4-0. 6^r/W£ tfcfcflyH 

#31 i ©KStfrifc. 

[III&K7] (R) - 2-^nnYyf>| • (R) 
-N— '0"5^/l'— 1 -7x^;vxf;vr * >^fc& 

(S) - 2 - ^ n n ^ ly^f/vm • (S) -N-'O'SM' 
- 1 -7x^xf;VT ^ ytfcS^TXf^tT- 



[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 
[^3] 

H 



HO-C-COOH 




^jfc/h*RH|-Cdb5"Clopidogrel*(^ n b° K^UvVOJBt 
(D^i^ ttfl^l!) (EP 2 8 1 4 5 9*5iOTS 
P4847265) % Sfc, tW»«|OJRH-"Ct«)5 
(#W2 -2 7 5 8 7 7) 0 fcii^nb°K^W^ 

2 - ^ a n ^ ly^^m (£<D#^i2R-#dS3& 

[0 0 0 4] 2 - ^ n O W^ViO^^t^^fiS 

WfcfJ&iirS;^ [A. Collet and J.Jacques, Bull. Soc. 
Chim. France, 3330 (1973)] Xfo& 0 ZCOjffeft^ 

(r) -2-^n777/«#j; o h~rzm&nft 

mMt LT3*c$®CD (-) ~zn^^ KU >«:«fl!^f* 
£v^s n (s) - 2 - ^ p o-7yf;vi^|# j; 5 t5 
$&zMM<o (+) ~x7xKy^MH^5o ^ 

[ 0 0 0 5 1 tf^ 7 p ^-ic J: tt, 2 

-^ppvyfpxhy ;wco - h y WL*km%m 
ffl LX±{£m$l&)l£lM7kfrte U 2-^nn7y7>i 
[W?5 - 9 5 7 9 5] iSW^SJtfc. t 
a»U ro^til-^o^fW (R) -2-^n 
n-^>-xV^L^4t^ix-f , (S) -2-^nn^v^ 

[0 0 0 6] 



-2- 



^>^;vm<o (r) cs) ~#:t>, m^yt^mm 

[0 0 0 7] ^<7>**«tt«:«rJ85t-f5iiaTf*II0#:i 
UMt^^r^f l/tv-I (R) ~2-^nn^ 
V^V^St • (R) — N—^V-^A'— 1 — ^a^Aoc^yl" 
T-y^t; (S) -2-^nn-7>f;H. (S) - 

[0 0 0 8] 

[^M^^r-r^fc^co^] *:^ejco^M^2- 
(RS) -2-^pnvyf;Hi:tU 

* 

[0 0 0 9] 
[ft 4] 

CH 3 

R l ^J;T/R 2 tt, M^Kl, H, CH 3 , OC 
H 3 , OH, C 1 *Sj:t^N0 2 j&»fe»A/«r*-C*>?J, R 3 
tt, H, CH 3 , OCH 3 , OH, CI, BrfcitfNO 

-To ) Srff^S^T^T^^u^— — 
[0 0 10] 

(R) -N-^^'SM'-- 1 -7x^xf;l,T^y 
(S) -N-^y^/V- 1 - -7^:^-/1x3-- ^/u-r ^ > 
(R) — N— - 1 ~ya^=- 

(R) — N— (2-tKn^>-3-y^^^ 
A) - 1 -7xx;l/xf;U7 ^ >- 
(R) — N <>-J;V— 1 — (4 ^/t^zcXVtO :x 

(R) ~N-^y^- 1 - (3-^^>7x^) 

ttCa&KUPtffc (R) -£fcfi (S) -N— O-^A— 

[ooii] i>T^u^~-m.(Di&m^ hh^/^m 



v^2 p n^>^/v^«j:<^$ii:^^co^^51^ 
*«ftK*K#:oj*#:«Sr^ftLtf, &.cDkisK> 
Xh%:^ t?/—/^ xl#J—!V^ 4 V^n/V- 

tert — y^/i^— -x/K f h7t Kd77>'OJ: 

a% iJ^/^A^j; o ^mm^-^T^m, mh>* * 

h yf, r ir h =i h v /u(D& o &~ h y a** Mfb^ ^ 

l^^ ^nn*;^ N l, 

4 yyutf^mm^Kmmi^xh^o 

[0 0 12]BS«©ftf||^fi, (RS) 
o vtvi^cd l ^e/Mc*t U Mm^jZxmtSth&yt^ 
m&t£T*ls&0. 3 — 1. 0^e/K £?£L<te0. 4 

[0013] Sfi?oit«)*^Ji:. £ 9 fcTTIMfittJte 
otti^u %k*Xh-oXh£v\ Bm7±$#&R 

[0014] SiSSE#:£ LT7K«r«Mi-5»^ (R 
S) -2-^nnvyf;Uil^;H^U )£^f£& 
N—^^iz/l— 1 ~7xX/l/xf;l/T^ ^0. 4~0. 

Mmm.mo. 4-0. 6*^^**, »«r**rt-5 

• TlsY • ^ (Pope Peachey) Sfej k LXftih 

ti, *mm<Dt?7x^u*^~m<D&mzk<>xh%}%; 

&}X&>% 0 

[0 0 15] i/T^U^—i&m\c£Z^frm<Df& 

»iaot^$ix5 a &%&w<Dyt^&m\zm^x 



-3- 



[0016] mfcM&®<DM^ta±m<bftMiz£*)n 

ft&TXTU*^— M&ftMl>, ^r-^b (R) -£fc 
tt (S) - 2 - ^ n nvyf^i^iitSISM 

[0017] >-^»r4*fc*M--5*<WC 

: 

^f&J§ : 
l» : 



[ooi8] ^fMi lti^t^WMN-^y^ 
^i^i^ti^o ^^c^r^^y fcflUBSwufai 

[0 0 19] It^^T^i^^— tt5r5M«Lfc«K 
Sc&> M#<£>3£^£f:# 2 - ^ p o ^ l/*f;vmtm$£ L 

[0 0 2 0] 



-N- 



[0 0 2 2] 1 ] 

(R) -2~^np^yf;vi. (R) 

(RS) -2-^P7yf/H3. OOg (0. 01 
6mol) ^y^o/V^2 4mLl:Atl> -^w — 

(R) ~N--<y 1 - 7 x^yvxf 2 . 

0 4 g (0. 0 1 Omol) &M?L (-t/Wfc 1:0. 
6) , MlT^jSU, 6 StttMU S^C/ffif 
Lfc (R) - 2 - ^ u a >-/vWi£ • (R) ~N— 
SM'- 1 -7x^xf;P7 * Vt&^ii^ IT^tl 

2. 44g<Z) (R) - 2 - ^ n u >"t* * (R) ~ 

N — <^i//u- i -7xx/i/xf-/wr^ ^cot££r#fc 0 
mnt Lfc (RS) - 2 n n^i/^vl^^tf) (r) 
- 2 - ^ n n^^Vl^^^i^^ 7 6. 2%Xh 

[0023] z<omm&%4 yzfv/<y—/ujb>ioWUM i 



J = 6. 6 Hz, 
, 5. 3 5 (s , 
7. 3 7-7. 4 3 



1H) 
1H) 
(rru 



3. 8 

7. 1 
1 5 



(R) -N-^Vi^/W 



IT, 3fe^*g£ 1 0 0%deC0^^#fc 



3 -4 2. 8 



1 5 2*C : [a] 

H) 

I R KB r (cm" 1 ) : 
3 5, 1 5 5 0, 
1 3 6 9, 1 0 8 4 

X H — NMR (4 0 0MHz, CDC1 
0 (d, J = 6. 6Hz, 3H) , 3. 



[0 0 2 1 ] 

ASTEC CHIR0BI0TIC T 4. 6mm L D. X 250mm 
MeOH/ 1 % h P xf;kr * ^mmm ( P H4) =2 0/8 0 
0. 8mL/min. 

3 o<C 

0^5x^UV-9 7 5 $iM2 6 7 nm 

H) , 3. 6 6 (q, 
0-5. 0 5 (b r ) 
6-7.24 and 
H) . 

[0024] mmm 2 ] 

(R) 

- 1 — 7 a: XVU^^/WT ^ 
(RS) -2-^anTyr/^5. 00g (0. 02 

7mol) ^rSi>f y^nt>2 5 mLlCAtl, -^r — 
(R) -N-^O-i^/W— 1 -7x=.^xf;l/7 ^ ^3. 
4 0 g (0. 0 1 6mol) SrAPx. (^>Wt 1 : 0. 

6) % MiTg«it 7 bukub* 

Lfc (R) - 2 - ^ n n ^ >^ug£ • (R) -N— <V 
*J;v- l - 7 x x;wxf ;U7 ^ y I SrSi ^ tt-^B 

4. 8 4 g60 (R) -2-^nn7y7;i/|. (R) - 

N /V- 1-7 X x;l,xf;W7 S y«)ISrftfc 0 

JUJfSfirb/c (RS) - 2-^nP7yf>|^ (R) 

- 2 - ^p o vyf/HCtt6 Wi9 0 . 4%T^ 
9 > :Ot©^Mii9 9. 0%deT£>ofc 0 

[0 0 2 5] [Hyfe#j 3 ] 

(R) (R) -N-^y^ 

- 1 ~7x -/U-rc^/WT 5: ><DM^ 
(RS) -2-^D7y^i5. OOg (0. 02 

7mol) £ryk 1 0 0 mLl: A*K — (R) -N--<V 



° (c 



15 0 — 
1, EtO 



3159, 3066, 16 



,) : 6 = 1 
5 4 (s, 



0 



~4- 



i?;v— l -7x^;i/x^;i/7 ^2. 83g (0. 01 
3mol, ^e/Ht 1 : 0. 5) t 3 0 %&Mifc~f~ h V & J* 
^CKWI. 7 9g (0. 0 1 4mol) i:^rfe^T^a 

2 2 g co (R) - 2 -9 a u-^v^v^ . (R) — N — 
£ bfc (RS) - 2 P n^^/V^f^cO (R) -2 

-^DDYyf/^tt^W? 8. 8%, rcD^: 

<D$t^mM\% 8 4. 6 %deT^ofCo 
[0 0 2 6] [*Jk«4*5J:Ut5] 



(R) 



^ 1 

No. 



(R) -N-^y^l/ 



~ 1 - 7x^Vxf;vr? V<£>8(at 

[oo27]ii tcftsvvt , r^cofc wt, n^-fe 
^*t£*H-5«-e*>5 0 #i*JS»ss> e (%) - or 

[0 0 2 8] 



GO J; 



NaOH 



% 



%de 



E% 



3 
4 
5 



2 0 
5 
5 



0. 
0. 
0. 



0. 
0. 
0. 



7 8. 
9 3. 
10 5. 



8 4. 
7 5, 
4 8. 



6 6. 

7 0. 
4 9. 



(r) -N-^y^ 



[0 0 2 9] [H»!f 6-27] 
(R) — 2 n n^VTVVgt • 

^ 2 



[0 0 3 0] 



No. 



% 



6 




1. 33 


0. 


6 


4. 


2 


9 6. 


2 


4. 


0 


7 




1.33 


0. 


7 


8 9. 


2 


8 5. 


4 


7 6 . 


2 


8 


* $ y — a- 


1.33 


0. 


8 


5 9. 


4 


8 0. 


2 


4 7 . 


6 


9 




3 


0. 


7 


7 4. 


4 


9 5. 


3 


7 0 . 


9 


10 




8 


0. 


5 


6 6. 


6 


9 6. 


7 


6 4 . 


4 


1 




8 


0. 


6 


7 6 . 


2 


9 5 . 


6 


7 2. 


8 


11 




8 


0. 


7 


8 4. 


6 


7 6. 


0 


6 4. 


3 


12 


^ y^n/V — 


8 


0. 


8 


12 9. 


0 


2 4. 


6 


3 1 . 


7 


13 




7 


0. 


5 


7 4. 


6 


9 8. 


7 


7 3. 


6 


14 


■WW y^nt:V^ 


7 


0. 


6 


8 9. 


0 


9 8. 


6 


8 7. 


8 


15 


B«W y^n }f;v 


7 


0. 


7 


115. 


4 


6 7. 


1 


7 7. 


4 


2 




5 


0. 


6 


9 0. 


4 


9 9. 


0 


8 9. 


5 


16 




5 


0. 


6 


7 9. 


8 


9 6. 


4 


7 6. 


9 


17 


M I BK 


5 


0. 


6 


7 3. 


4 


9 7. 


2 


7 1 . 


3 


18 


Ti? h~ h VA- 


5 


0. 


6 


5 7. 


2 


9 6 . 


0 


5 4. 


9 


19 


MTBE 


6 


0. 


4 5 


6 1 . 


8 


9 2. 


3 


5 7 . 


0 


20 


MTBE 


6 


0. 


5 


7 3. 


4 


9 3. 


1 


6 8. 


3 


21 


MTBE 


6 


0. 


5 5 


7 4, 


4 


9 1 . 


4 


6 8. 


0 


22 


MTBE 


6 


0. 


6 


10 0. 


0 


5 1 . 


1 


5 1 . 


1 


23 




5 


0. 


5 


7 2. 


2 


9 8. 


3 


7 1 . 


0 


24 


7 1 h7t Fn77y 


5 


0. 


6 


7 8. 


8 


9 8. 


3 


7 7 . 


5 


25 


1,2-^^onx^y 


5 


0. 


6 


3 7. 


0 


9 8. 


8 


3 6 . 


6 


26 




5 


0. 


6 


10 3. 


6 


1 8. 


0 


1 8. 


6 


27 


h/UZXLl/ 1 0 


1 . 


0 


9 6. 


4 


7 0. 


8 


6 8. 


3 



-5- 



MI BK : ^/WV^A^ h> 
MTBE : ^^-/Utert-^^U^^/U 
[0 0 3 1 ] mnffl2 8] 

(S) ~2-^n n-r^/Mg . (S) -N-<y^ 
- 1 - 7 m ^/'/xf;V7 5 VOMit 
iiat (S) - 2-^onvyf>^ • (S) -N 

mmm i (s) -2-^ on 

■^>^0l4fc- (S) -N-^O-v^/W- 1 --^^—/Voi^ 
^T^0I2. 1 6 g£r#fc 0 JR»£Ufc (RS) - 
2 — ^ p o -v- >^vHg£t£ to (R) —2— ^ n n >"tvw 

[0 0 3 2] rO|gjSit^-r y^n^V— /^bS^al 

IT, ft^fcfi&l 0 0 %de<D±&£#fc 0 HjA : 151- 

152t : [a] D 2 ° -f-4 2. 4° (c 1 , Et 
OH) 

[0 0 3 3] imMffl 2 9 ] 
(R) »2-^nDvy7 ? ;Vtc0lI 

HIM 2 tf fc^T^r (R) -2- 

^DD«7y7/Wt' (R) — N— ^y^/W- 1 — 37 sc. ~ 
A-n^,vT *><Dmc, tK 4 5mLtIIi2. 5 3 g 
(0. 0 2 4mol) tePtt^««r^iCj:ot« 



fcfel^Mii^UT, 2. 05gC0 (R) -2-^n 

Jfcsfs 9 0. 0 % 3fc^#fi* 1 0 0 %ee 0 
[0 0 3 4] [^(fefll 3 0 ] 
(S) 

m»9i2 8x*mmvtziSTx-Tu^-Mx»hz> (s) 

- 2 - ^ n n >"rvwg£ • (S) -N—^V^/V— 1 -~ 
7xr:;I/xf;U7^yi:Mlt, 11M2 9 iCfS*l,fc. 
^r6i:iCM^l^oT, 1. 94gC0(S) 

- 2 - ^ n a ^ >7Vt^<H#7t 0 

Um 9 0. 3 % 100 %ee c 

[0 0 3 5] 

2-^DD7yf;^ (r) (s) -fc<Di* 



70 -Jcom^ 

(72)¥&m% ffi± Wit F ^ — A (##) 4H006 AA01 AA02 AB24 AB84 AC83 

JlCK*+*KB;***»r3TS 1#10* AD15 AD 17 BA51 BB11 BB12 

tfj J I IIS£iSi IlH^ltrt BB14 BB15 BB16 BB17 BB21 

BB25 BB31 BC34 BM30 BM71 
BS10 FE73 FE75 



-6- 



